Introduction
In recent years there has been a great deal of interest in the development of single cell proteins (SCP) from yeasts, fungi and bacteria grown on various substrates. In many experiments equally good laying results have been achieved when SCP products have replaced conventional protein sources (WALDROUP and HAZEN 1975 , VOGT et al. 1975 , SHANNON et al. 1976 , VOGT et al. 1978 , WHITTEMOORE et al. 1978 .
In Finland investigations have been made with diets for broilers and layers including protein from the microfungi (Paedlomyces varioti) known as Pekilo and from Torula yeast (Silva) cultivated in sulphite spent liquor from the pulping industry (POUTIAINEN 1973 , SALO 1977 , KIISKINEN 1979 . In these experiments at least half of the protein supplement could be of microbial origin without adverse effect on production or feed conversion.
Eurolysine is a by-product of Bacterium lactofermentum, which is used during the aerobic fermentation of beet molasses for manufacturing L-lysine. The crude protein content is 76 % and the lysine content is also high.
This report concerns the performance of layers in a feeding trial in which soybean and fishmeal protein were gradually replaced by Eurolysine or Pekilo protein.
Material and Methods
The feeding experiment was carried out with 504 White Leghorns, (Siipikarjanhoitajain Liitto ME ratios were almost the same, 12.8 13.9 g CP/MJ ME.
The ME content of Eurolysine has been reported to be 8.4 MJ/kg for poultry (LARBIER 1979) . When Eurolysine was used as protein in a digestibility trial with pigs the ME value obtained was 11.1 MJ/kg DM (NÄSI 1982 (SCHULZ and OSLAGE 1976) . Gas chromatography gave a methionine content of only 0.6 g/16 g N. The manufacturer gives a value of 1.37 g. Methionine is the primary limiting amino acid in poultry diets and improved performance has been achieved by LD-methionine supplementation in microbial protein feeding (WALDROUP and HAZEN 1975 , SCHULZ and OSLAGE 1976 , WHITTEMORE et al. 1978 , KIISKINEN 1979 . In diets for pigs the digestibilities of most amino acids were lower with Eurolysine as protein supplement than with soybean meal (NÄSI and HUIDA 1982) .
The production results with the different treatments are shown in Table  4 . During the standardization period, when the hens were aged 31 weeks, the laying rate averaged 88 %.
During the experimental period of 24 weeks the average laying rates fell and the trends of each treatment are shown in Figure 1 . As soybean meal and fish meal were replaced by Eurolysine, the laying rates gradually decreased, the difference between groups EPO and ElOO being 6.1 %. Replacement with Pekilo also gave lower laying rates at the levels of 33 and 100 %, but at 66 % replacement the laying rate was 0.9 %-units higher than that of the control. The differences between the treatments were not statistically significant (P > 0.05). The average egg weight also decreased gradually with inclusion of single cell protein in the diets, but not significantly (P > 0.05). The feed intakes increased when the diets were supplemented with Eurolysine of Pekilo (P < 0.05, 0.01). The ME values of those diets were lower than the value of the control diet due to higher mineral supplementation. The crude protein and ME intakes differed significantly between treatments (P < 0. 05, 0.01 Single cell protein has been used successfully in poultry feeding, and the maximum level of safe replacement has been 50 % of dietary protein (POUTIAINEN 1973 , SHANNON et al. 1975 , VOGT et al. 1975 , 1978 , SALO 1977 , KIISKINEN 1979 . When the proportion of the SCP protein has been 50 % or more, production and feed utilization in layers has usually deteriorated. In this experiment the diets supplemented with SCP gave a poorer perform-ance than the the control diet containing 6.8 % fish meal. The diets containing Eurolysine of Pekilo were not supplemented with methionine. The digestibility of methionine was also rather low in the pig digestibility trial (NÄSI and HUIDA 1982) . The reason for the lower egg production could be the deficiency of sulphur-containing amino acids.
Eurolysine bacterial protein has been used as a protein supplement for broilers and 5 % Eurolysine inclusion did not affect weight gain or feed conversion. Higher inclusion rates, 10 % or 15 %, reduced weight gains (van WEERDEN and SCHUTTE 1977) .
The results of this study suggest that Eurolysine bacterial protein and Pekilo protein can be used as protein sources for laying hens, and can compose up to 50 % of the protein supplement in the diet, provided account is taken of the requirements for sulphur-containing amino acids.
